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M O D U M. quo inzqualitates in motu Lune ex 


theoria inveſtigavi, non ideo hic exhibeo, ut inde 
demonſtrem fidew. ac veritatem tabularum mearum luna- 
rium; habet enim theoria hoc incommodi, ut plures inde 
inzqualitates accurate deduci nequeant, nifi c quis forte cal- 
culum hunc, in quo jam omnem fere patientiam meam 
exhauſi, longe adhuc curatius perſequatur; ſed ut hoc ſal- 

| tem oſtendam, nullum ex theoria argumentum contra bo- 
nitatem tabularum mearum peti poſſe. Hoc vero evi- 
dentiſſime colligitur inde, quia inæqualitates quæ in tabu- | 
lis correctis et ad plurimarum obſervationum nutum caſti- 
gatis reperiuntur, ab his, que ex theoria fola prodeunt, 
nullibi fere plus dimidio minuto diſcrepant. Adeo ut vix 
major conſenſus in re tot tantiſque difficultatibus undique 
ſepta deſiderari poſſit, ſatiſque adparcat, exiguos hoſce 
errores potius a parte calculi theoretici, quam tabularum, 
proficiſci. Idipſum vero extra dubitationem omnem col- 


locabitur, ſi aliorum, imprimis celeb. Evizzx, CLAINAUT I, 


ac 


2 at 4 > 
s TI 
* 


Pp RR FAT I o. 


ac D ALM, ex hac eadem theoria deduct numeri 


cum meis, ſive tabulis, ſive calculis theoreticis comparen- 
5 tur; quippe à quibus nonnunquam tribus pluribuſve adeo 
minutis differunt, neque magis inter ſe ipſos, niſi pauciſ- 
ſimis in locis, conſentiunt. Hoc igitur potiſſimum iſto 


meo calculo 3 a me demum certiſſime evictum puto, quod 
dubium potius reddiderunt quam confirmarunt virorum 


modo laudatorum conatus, nempe egregiam attractionis | 


N EWTONIANE theoriam, etiam in his minimis cum obſer- 


| vationibus congruere. 8 


THEORIA LUN. 


. 


Inveſtigatio i in motum corporis L ad T relatum, ſolicitati 
A viribus N N 


| ONCIPIATUR ines S TA . W per 
T, inque eo recta TY poſitionis conſtantis; ex loco 
corporis E demittatur in hoc planum normalis LA, 
jungaturque recta AT, ex A autem ad TY ducatur normalis AB. 
Qyuodſi ergo ad quodvis tempus adſignari poſſit valor rectarum ITB, 
AB, A _ cagnaleetur etiam locus corporis L. qui en, F 


b 8. git igitur BT =Þ, AB= = 7 LA = = * et cum vires omnes, 
quæ motum corporis L reſpectu ipfius T afficiunt, ad tres directiones 
ſecundum BT, A B, et LA reduci poſſunt, ponatur vis ſecundum 
directionem ipſi BT parallelam = =Þ; ; vis ſecundum directionem 


B parallelam 
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E 4 7. 
Y 


: > 5 
| Pralle ip6 At. et vis ſecundum. LA= oF, atque erit | 
ex principiis dynamicis, poſito « elemento temporis 41 conſtanti e 

dap - 154, 

d4d 7 — a * 

4d =—4R9ar, 

ex reſohitions” ergo harum trium æquationum innoteſcent valores 
rectarum Þ Ya 2 per quas locus — L definitur. 


5 9 Poterit:y vero etiam tocus corporis L reſpedtu ipſius T per tres 
alias quantitates variabiles exponi, quæ ad preſens inſtitutum ap- 
tiores ſint. Cognitis enim, (1.) Angulo BTA; (2.) Angulo LTA; 
5 (3.) Recta TA ; patet dari inde 5, 7, et 7, atque adeo locum cor- 
poris L. Nam m ä A 2 5 LTA , et recta 

* av, erit | F | a. 7 
BT = Phe S au col. * 7 4 
AB = 7 = av ſin. 'q, 
ny rr 72 1 f 
fine autem fubſtitutione ĩ in ſuperioribus ne low ad, inve- 
niuntur tres aliz, in quibus 5, 7, et I, haud amplius inſunt, et ex 
quarum reſolutione motus corporis pariter innoteſcet; erit autem 


3 4d vd P of. + Thin. h 
II. 2duvdg+vddgz=— += [Q oof, br o 
. — . R. 


J 


HHR IA! LU 3 


8 4. Quoniea vere P cf. Y E Uf. o cxpritntt n 
tam ex Pet Toctam et agentem ſecundum directionem ipſi AT 
parallelam, Teof, gimp. P. fin. ꝙ vera. vim  reliquam ip. &'T nor- 
malem et plane 8 TA parallelam, ſit iſta vis P coſ. . — 9 28, 


. vero ee P fn, 7 To, TIE 
bi: due d =— 172 "MY „ 
Goch II. 24 p- wddg =— 4< Ni oy r 515 
II. dd (v tang, 4 =— Kk. „ eee eee 


quæ æquationes iſtæ fere ſunt, ad quas primus hoc dobtema reduxit 

Cel. Eulerus, in Diſſertatione de Motibus Jovis et Saturni, qua præ- 
miĩum meruit ab Academia Scient. Pariſ. ad | an. 4 7 
— etiam ejuſdem Theoria Lune, p. 12. 


. «+ * N F *. * 
. „e e eG M 1 £ / r «4 
in - : By. + i f © 4% 1 Far 1 1 „ © + 
SETELSEY: i" NEG . N Laien ln 


| Adplicatis —— præee 


um *x * 3 N *. f 
. — 1 


8 5. Si in hac eadem figura ponatur planum STA eſſe echptica *, * 


L Lang,” T Terra, Patet, formulap 7 "wy 1 — unprohendere. 


LE a ĩͤ ß ĩͤ 
motum 3 ange @ tiny ejus veram hs 8 * 
quovis immobili Y numeratam, / latitudinem, et av en A 
Terra curtatam AT five projectionem radii vectoris LT. 


* Fiſt ealiptics thank BY attro Mohd datt Lanes cuans alloromplanetaruna A ſuu ſuo * 
dimoveatur, licet tames In: prefenti vegotio em immobilem haberi, ob eanden Atmen, | 
plures alias quantitates minimas in hoc calculo omittere cogimur. : * 6 


4 EORLA LUN R. 


8 6. Junctis autem 8 L, LT, ST, ex poſitis 
| - | Diſtantia Solis A Terra 8 T 2, maſſa Solis = 0, -» | 


g a tia Solis A Lon 8 I. "nals Terra = lo! oy 
4 no tudine vera Solis TTS = -'s, maſſe Lune == wy 1 [ 


erit angulus 8 TA, five diſtantia Lune l Sole" 2 „ quem 


ponamus o; vires autem, quibus Lune. motus reſpectu Terræ, 


quam immotam 8 oportet, e. erunt Jau cheoriam 
| Newtoni iſtz, 7 


nde 3 tts ; 4 Vis beeundum LT = Sher, I 175 E 


vis ſecundum L S === = . 


1 


dig £ 
Ds "Via ſecundum 8 = = 


unde reſolutione rite inſtituta oriuntur vires 


GY „ 


5 ==— (===> 


K .. ) tang. Jon 


$ 7. Jam ſi ponatur = = = diſtantie Solis à Terra mediz, five 
ſemiaxi tranſverſo orbitæ Solaris, medius autem motus Solis dempor! 
a 4 — fit = = d J. facile —— eſſe, 


Py 4 
145 = 
hoc eſt, poſito matu medio Lune tempuſculo 4: reſpondente = 2g, 
nn ratione ad motum medium Solis, ut 1: 3. 


OB dg 


* L $ * 7 Ri * 
1 1455 == FFC 
ic) * 6 | | | 
: * x « * * i 4 5 ** 1 
- i 1 Fi 3 een 1 4 
| a Af Anni 1 11 


88. ** valores hie inventi pro. 8, T., R. et + de in 
æquationibus, & 4. exhibitis, ponaturque brevitatis caufa 


Ubi quidem ob nation terre reſſ ved Solis fere 3 ſine 
errore ſtatui quoque poterit à = = Ns "Oy iſte æquationes tran for- 
mabuntur in has, 


. 0 = — — 4 85 ax 13 + = += — och — ) coſ. 2 
II. 0 — 22 2 | 226 — 25 Pres wy | | Is | 
III. o 74d (v tang. 1) ++ tang. I} — + = Fate] 


#3 J 
8 


8 9. . in triangulo Ar 8 n latera TA = av, ST 
===, et oy gon interjacens SAT = = u. erit ex trigonometria latus 


SA = View + = N cf 5 
in triangulo autem W SAL, cognitis SA et LA, erit 
SLS 8 A* + & v7 tang. P), Peers 
hincque $L = „ 5 
EE ef e), five 
* =v(f + 2 N col. o). 


§ 10. cum vero in hoc valore ipſius 1 terminus. y* pre reliquis 
admodum magnus ſit, dabitur ex theoremate binomiali per adproxi- 
mationem ſatis conyergentem valor ipſius 3, qui proinde evolutus 
B et 


LY 


8 T HE ORIA LUN . 


et in tribus æquationibus præcedentibus ſubſtitutus, rejectis terminis, 
qui 27 et altiores hujus PT. 1 A has 


5 e 2 coſ. [3 2 12 oy% | 
1 5 my df is Leas eite + „ e + 1 „ * ug. ©. gf hy 
« bers Þ 477 255 8. y+ KN I, 8 
= = gol, 73 4E | e coſ. „ 
II o d (v tang. 7 wk — ] is + 224 £4” 8 |. 
: 8 1 11. Potatur brevitatis . 
L oſ. 13 3 3 u coſ. 2% rn 7 coſ. vw = NA 13 * vn col. 22 =X, 
TS NT” OE OS 877 
© 3 fin. 2 0 3 12 2 fin. @ 4 1665p —_ 3 "= 1 
| 2 53 *- 8 y+ —_ — y+ * Y, 
rr 
2 8 y+ 
et erunt he æquationes reſolvende, 
| 6 Adv 2 2 
I. o == AK. 


II. „ ee + y, 
OO. 
III. o = 7; 764d (v tang, 1) + Z tang; L 


Præparatio harum æquationum ad reſolutionem. 


$ 12. Pluribus quidem modis hz æquationes reſolvi poſſunt, ad- 
proximatione tamen adhibita, ut videre eſt apud eos, qui conatus 
ſuos circa hoc idem negotium publicis ſcriptis expoſuerunt; verum 
nullus horum modorum maximis difficultatibus ac ſumma moleſtia 
non laborat; mihi tentatis pluribus aliis, breviſſimus tandem ſimulac 


accuratiſſimus hic viſus eſt, . hoc loco adumbrabo. 


81 3. Multiplicetur 2 U. per v od 7. ann ita ſeribatur 
S | 


tunc integratione inſtituta habebitur 


2 = vdg, 


77 
denotante e quantitatem conſtantem, cujus valor deinceps defini- 


etur. 


THEORIA LUNZ 7 
8 14. Jam ponatur v =, et. ae = =P, ut ft zoe = = 1? 


et poſito denuo ext dg = ap, five dg = 2 erit © =1 — — et 


N II. dP = IX , in qua quidem æquatione poſt eee nulla ; 
conſtans 3 debet, quia ipſa jam in e continetur. 

$ 15. Jam cum in æquatione I. 40 poſitum fit conſtans, ut aliud 
differentiale pro conſtanti haberi au, concipiatur ea ſcripta hoc 
modo 


quoniam igitur v =>, et dq = = AQ I 4. ) erit 


is; 4 : ee dx 
4 = — — et — 77 | _ — 


ergo, poſito nunc 4p conſtanti 


* 1 eddx 


„ 7 l 
Z 22 RD! eꝛ⁊ x d d æ 1 
porro, ob v r et 47 = = £, erit 
248 er x d <2 
_ 8 
qui ergo valores in æquatione I. ſubſtituti, præbent 
* 1 3 —— TE X = ** o, | 


ive reſtituto pro 75 5 ejus 5 ſupra ( 14. ) invento 1— 7 et re- 
ductione facta, 

| 8 n V n pa 2 

. . 7 == + 2 5 


8 16. Aquatio tertia, que motum latitudinis Lunæ complectitur, 
ab aliis hactenus diſpeſci ſolita eſt in duas, & quarum una locum 
nodi, ex altera vero inclinationem orbitæ verſus eelipticam inveſti- 
gare oportuit. Verum cum hoc modo non ſolum labor præter ne- 
ceſſitatem duplicetur, ſed et tabulæ inde conſtructæ ad uſum aſtro- 
nomicum minus aptè ſint; quandoquidem hic revera noſſe nihil in- 
| tereſt, 


8 THEOR LA LUNA. 


tereſt, quo loco nodus hæreat, quantumve Lunæ orbita inclinetur, 
modo latitudo Lunz, quacunque demum ratione, innoteſcat : prop- 
terea ſatius eſſe duxi ipſam latitudinem, obmiſſa nodi et inclinationis 
conſideratione, via directa ex theoria deducere, quod aptiſſime fieri 
poteſt transformando nquationen: tertiam in formam commodam hoe 
modo. 


S 


8 17. Ut in hac Ee loco n g aliud differential pon 5 poſi | 


conſtans, juvat eam repreſentare ita, 


4 tang, 1. 
TM "%= 08 2 tang, / 
0= 2d == + =, 


eſt vero actu differentiando, 
d(==) = * 1— - 


= atque adeo ob ed q = 2. 


2 J = 
: * 7 xd tang, tang, [dx _ 
book a ot 
hinc iterum differentiando P d 1 conſtanti, et delendo terminos 
ſe mutuo deſtruentes, 
tang. / 1 
AM ==) * dd tang. ! d dx tang. / 
has, e 
adeoque | 
AE) * tang; 15 8 
8 d d 1 * dd tang. 
= "07". —_ d p* _O d p* — 
hoc valore autem in i * tertia r ſubſtituto erit 


| = {drag I _ tang, Iddx 2 ᷑ tang. [ 


Multiplicetue jam I. æquatio per tang. /, et productum ad hanc 1 
datur, eritque diviſione per x facta 
III. == 4 1 tang. $i 2 5 tang. — — e he DE E 3 


quæ 3 omnino 1 eſt primæ, atque etiam ami modo re- 
ſolvetur. 


918. 
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8 18. Jam reſtituamus valores ipſarum V, X, Y, et Z, ſupra 
(§ 14. 11.) definitos, * . has tres 1 — 
pales reſolvendas, 


ddx g eoſ. n 3 cof, 2 — 4 ＋ r — P. 
I. © . 79 T EST 2 eb x3 yi EE + Fahr Tom T Weak a 570 + _ 


1 n* ſin, 2 « 35 * fin, ay * + 1 n Gn, 2% 
II. 9 2 77 + 2e x+*y3. * N - — ex gb EE | | TO | 
5 A ddtang.! a2 col. 2 0 2 18 col. 35 PTY 
£ III. o = * 2 big [+ rang e 77775 eee 1 9 0 . 1 
quibus adjungendæ ex ſuperioribus =quationes ſecundariæ hæ 
1 P 
27 — 5 
dy EY 1 
8 


$ 19. Ad has æquationes debito modo reſolvendas requiritur ut 
quantitates variabiles omnes, h. e. o, x, „ 4, et P, per unicam va- 
riabilem p faltem proxime expreſſe fint, hincque patet adproxima- 
tione eſſe utendum. Ne vero nimis crebro eam repetere cogamur, 
pro valore Iphus x aſſumamus hanc ſeriem mne 
= SG, ap — Bcol. pp C coſ. We "*. 


pro valore e ipfius 7 77 autem hanc 
:""FÞ 


? = a fin. op + b fin. pp L c fn. yp +" : 


in quibus ſeriebus literæ A, B, C, &c. a, 6b, c, &c. Welnchue , 8, * 
&c. quantitates denotant conſtantes ex æquationibus e r 5 


determinandas. Has autem formulas valoribus quantitatum x et 77 
convenire cum ex natura problematis, tum inde patet, quod æqua- 
tiones iſtæ ſufficiant ad determinandas fingulas has quantitates ar- 
bitrarias, A, B, C, 8. , c, &. nulluſque terminus, qui ſit formæ 
ab hac A col. * b, five a fin. « b diverſe, in illis locum habeat, uti. 


reſolutione * inſtituta 1 cognoſcetur. 


C | Reductio 


0 THEORIA LUN. 


Redudtio et integratio =quationis 2; — 


| 7 


F- 20. o WR fit ex hypotheſi 


x=1—A col. «þ — B col. bp — C col. : «omg 


erit, poſito brevitatis cauſa 
ene 
= (‚ 1 — 2) 


et dubai 2 reſpeQu unitatis ſatis exiguum, ut deinceps videbi- 


mus, erit juxta theorema binomiale ſatis accurate 
32 1 + 22 +32 +428 + 524 +" Wy 


unde, reſtituto valore ipſius Z, et facta reductione debita admittendo 
ex termino poſtremo, _ minimus eſt, ut totus negligi poſlit, tan- 


tum partes A“ et K r Col. 4p. quæ reliquarum maximæ ſunt, : 


_ obtinebimus 


21 +I +(AS SAM SAC atop + A- en 1 


Tree +6BA5 +680) cat Bp-t EE col r8p + 3AC ol (+ 5)p, | 
+4A*+(2C+ 30 +6CA*+6CB") coſ. 7 ＋ Lc col. 27 ++ 3B C col, (8+ + 50 P. 


+ As coſ. 3p 3 A- Bcoſ. e Ascent (a=f=y)p+£col. 4 


s coſ. 38p+3A* Ceo. (2a=y)p, 
+ C3col. 39+ 3B* Acol. (2Þ=a)p, 
+ 3B* Ccol. (2Þ*y)p 
+3C*Acoſ.(2y=a)p, 
＋Z C- Acoſ. (25 =) bp. 


in qua forma brevitatis gratia ſcriptum eſt 3A col. (a = 8) p, loco 
duplicis valoris 3 AB coſ. (æ + g) p et 3 A B col. (4 g) p; ſicque 
etiam in reliquis; terminus autem 6A B C coſ. (a g Y) þ, 
quadruplicem valorem deſignare intelligendus eſt, hunc in mo- 
dum 6ABC col. (a +8 + 5) b, 6ABC coſ. (a + þ — 7) P- 
6 ABC col. — hs 6ABC col. la — 6 —9) P. Facile 


autem 


THEORIA LUN . * 


autem patet, quam formam reliqui hujus ſeriei termini induerent, ſi 


ſeries pro x adſumta in plures terminos extenderetur, hoc modo, 


| X=1 A coſ. ep B col. 2p C PF col. E coſ. ep-— 


8 21. Multiplicatu autem iſto valore ipſius 5 per 2, , obtinebitur 
5 primum, ponendo terminos conſtantes, qui 4 7” — = I, Va- 


- 


lor ipſius e ex hac æquatione 
ele Ele- H 


5 adeoque 3 3 
FF 2B +2 C. + 2A. 


in qua quidem ſerie ob parvitatem obmiſſi ſunt termini quarti ordi- 


nis, præter hunc ; A#, qui horum maximus eſt. 
Deinde vero etiam integratione inſtituta erit 


een ae in. ap 422i _—_ 


2B+3B3 +6B A*46BC2 


— fin ml 155 77 fin. 2 6% Tue (e221) 
| 6ABC 
= 2 Rs CET han —_ % 


+=;fin. 3Þp+=;{in. (2a=»)p] 1 2 50. 4a 
« & * 
* (28=a)p) | 225 


B2 C 
2 +555; ſin. (28 = p. 
C2 A 
Tap zg- ſin. (2y=a)p, 
3 C2 B 


Torch in (2 b. 


e 
| Integratio =quationis f. 7 2 1—7. 


9 22. Quoniam r 19. eſt 
7 = «fn. op +6 fn. 45 + ci yp + 1 


erit 


bl i 
ol « 
* a 
— 1 b 1 
. 28 * 
ws ; 3 5 , 
: n 3 
. = 
8 1 * 9 — 
l he —_— ——— — 2 ig » * ka 
- — Rp \ — — 3 2 — 
N F n 77 
CR - 8 = = l n Rs r * n = l \ - —_— 
SE — — — — — _ — 3 an Ws 64) — "__ — N — — - — — 
3 —— — — — ͤ V ——— c ˖7˖7—r«—ꝰ%—.̃«Ü —%¼ ! rn APA GPS FI es Ly — a CS = 
. - g ——— i - 0 — A = — * „ o o n 
= H _—_ f - 5 N N 2 8 — - __ a my * = 
= — 8 i * _ 2 2 _ 
bt 9 * = = > 
a 3 2 "x c * \ . WY 
* 1 P — 1 2 1 f 1 
2 * F ited Se SE * 1 8 


- INOS] l — 
8 —— 1 — K ꝗ ꝗ F r OOO 
WS 6 . 
> = =, — 2 * - 


32 T HEORTA LUN A. 


erit multiplicando per —_ integrando' 
—? => col. 47 —+ 55 col. Bp + = © col. » EY” 


ubi 3 conſtans nulla adhicienda 0 14. ) quia aj jam in e con- 
tinetur. Hinc igitur eſt 7 


= dp + £ col. 4d +2 col. þpdp + cf ee 1” 


| 4 adeo denuo n 
© PA 75. < ſin. * + 7; ſin. Bp +, Gn. 5 * na 


Quia ergo per unicam variabilem þ dantur valores longitudinis tam 


verz ꝙ quam mediz q, una cum quantitate x, ex qua diſtantia Lunæ 
à Terra, five etiam ejuſdem parallaxis i inveniri poterit ; patet totum 


nunc negotium eo reductum eſſe, ut valores conſtantium arbitrati- 
arum A, B, C, a, 6, e, a, g, c, &c. convenienti modo determi- 


nentur, quod fieri debet ope trium 3 Feincipalinm, 180 
ſupra ($ 18.) exhibuimus. 


8 23. Et ſpeciatim quidem ſecunda harum =quationum inſervit 

ad determinandas quantitates à, b, c, &c. ex prima autem inveſti- 
gandi ſunt valores literarum A, B, C, &c. verum exdem æquationes 
conjunctim indicabunt, qui valores coëfficientibus a, 8, 9, &c. 
anguli 5 tribuendi. Techs æquatio ſeorſim deinceps tractabitur. 


§ 24. In his igitur equationibus principalibus cum plures vari- 
abiles ab x, y, o, P, /, pendentes inſunt, oportet eas ſingulas per 
iſtam unicam p exprimi ; ubi quidem notari convenit, in terminis, 
qui per quantitatem in ſe ſatis parvam »* multiplicantur, ſuffi- 
cere, fi valores quantitatum ab x, y, &c. pendentium ad ſecun- 
dam tantum potentiam ipſarum A, B, a, 6, &c. rejectis altio- 
ribus, extendantur. Ne tamen ullus ſcrupulus propter hanc ob- 
miſſionem oriatur, retinebimus ubique maximum eorum ter- 
minorum, qui, rejiciuntur. Quodfi enim, re Peracta, termini, 
qui hinc in longitudinem Lunz redundant, minimi inveniantur, 


tutiſſime 


THEORIA LUNA, 13 


tutiſſime inde colligi poterit, neque reliquos, qui ex obmiſſis oriri 


Evvolutio terminorum 2, 2, 5 
925. Quæramus primo valores, quantitatum ab x ſolum penden- 
tium, quem in finem reſumamus factam ſupra (5 20.) denomina- 
tionem, ubi * * = I. — 2. eritque ex theoremate bino- 
_ 1 
= (x: —Z)= I — 32 + 62 ＋ 1023 + 
= (1. — . 1 ＋ 42 ＋ 102 ＋ 20 5 é 1 
=(1 — Z) = 1+ 5Z + 152 + 225 
; „ igitur loco Z valorem eius A coſ. « 2 + B cof. 4 ; 
+ C col. yp +* obtinebimus 
1Y=#+(3A+EZA3)coſ. ep + 3A*col. 24þ+6ABcof. O cet Zap. 
+ 3B coſ. p 3 N col. 26 % 6AC col. (a = 5) p. 
+ 3zC col. yþ + 3C* col. 27 + 6BC col. (8 = 9) P. 
E=&+(4A+15A3)col. 2þ+5A*col. 2aþ+10ABcol. af) p+5Afok, 3 f. 
+ 4B coſ. Bp + 5B* coſ. 26 % + 10 AC col. (a =») p,. 
+ 4.C coſ. .yp + 2p 2 7 + 10. BC col. (8 = 7) P.. 
Ses 5A col. a h + —- > col. 2 4 b. 
＋ 5B col. 65. 
+ 5C col. %þ. Mo | | 
Ubi quidem ob e 1+ 2A* + 2B* + 15 "(> 21. ) pro 
1=Þ 3A*+ 3+ 30+ "UD-PY pro 4 -5B*+ 5C*+" 
autem ea, atque es pro 1 + =— — 2 * == +” quod licet ac- 


" 


curate verum non it, tamen 3 3 citra erroris metum 


ſupponi poteſt. Valorem ipſius , qui non niſi terminos per 7 


O 


multiplicatos ingreditur, ad plures terminos extendere inutile eſt. 


D ee eee. Evohutio 


4 THE ORIA LUN A. 
Evolutio terminorum — et r · 


§ 26. Poſulmus ſupra (§ 7.) diſtantiam Solis A Terra edlen 
==, et diſtantiam veram AC 6.) =7 2, eſt vero ex theoria Solis, po- 
fita anomalia vera Solis = s, et eccentricitate orbitæ ſolaris D, vera 
ejus a Terra diſtantia = IL=D 


1 ( 6 col, c) 


ſive . ob parvitatem ipfius e, 


_ © 
— —— 


unde oportet eſſe > = - 


7 = 1 + £* — coſ. 53 | 

Hinc ergo . 
os nl = I +2 2 — 3 coſ. + 24 col. 25, 

et ＋ = 1 + 7 — 4 col. 5, 

qui 3 valor ulteriori continuatione non indiget, quia in ter Fo 


minis per 2 multiplicatis tantum occurrit. 


x 27. Quoniam igitur ex ſuperioribus 8 7.) eſt ratio motus medii 
Lunæ ad motum medium Solis 1 : #, erit computando locum me- 
dium Lunæ ab apogæo Solis, quod immotum hic ſtatui licet, ano- 
malia media Solis = Mg, ex theoria autem Solis erit proxime 

29 —26 fin. #g +5 == ſin. 2"q, 
adeoque 
- coc. col:#g f ol. 23g +" 
Col. 25 = col. 29 +" | 


qui valores ſatis accurati in formulis pro - ret 7 ſubſtituti prabent 
1 1 ＋ 2 pe — 35 coſ. 19 + 1 co 237. 
= =1—+ 35 — 4 col. iq, = 
$ 28. Supereſt ergo, ut in his valoribus etiam cof. n; 9, et 
coſ. 2 59 per p exprimantur, quod quidem fiet facile, ſiquidem ex 
S 21. valor ipſius 7 per p datur. Sumamus Os inde terminos 
_—_ notabiliores, 
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notabiliores, rejectis iis, quorum nullus hie effectus nk * wh pr 
mus 
=#p + fin. op, 
+22 fin, 6b. 
+> fin. 25, 
eritque 
Col. ng =ovl 7p . 25 coſ. 6455 
— = co. la—n) p. 
 +FZeol. ( ＋ ) % 
. = col. (8— 2) p- 
＋ cf. (y+n)p, 
—Seol. (y—n) . 
Loco col. 24 7 autem fine errore ſenſibili poni poteſt impliciter 


col. 2p. Facta igitur horum ſubſtitutione obtinebitur 
3 Ar. 


31 7＋ 26 — 3 col. i wn 152 oof, («+ A Sc coſ. 287 
| * L cof. ( — 2 bs 
— 23E col. (8 + ) þ, 
+22 co (3 — #1) þ, 
e Col. ( + 2) P. 
e (y — 2) þ. 
=1 +30 — 4+ col. * * 


* = 


BY 1 


Evolutio terminorum — IT 2 25 DT 


et = 57 


1 1 


2 Tx” . et — 


§ 29. F acilime j jam valores quantitatum , in- 


FE 
veniri poſſunt, multiplicando * ſeries pro 3, A, et =, ſupra 


6 25.) exhibitas per eas, n pro ; et = modo invenimus. Hac 
ergo 


46 THEORIA LUNA. 
ergo multiplicatione . et edi, termini et eobficienibus mi 
nimis proveniet 
T 6A böte Ae 2 Ae (4 #8)p Dc 3*Þ, 
+ 3B (1 + 3*) cof. gp +gB*col. 24p+6ACcol. (azy)p, 
+3C(1+2 e) coſ. 55 1 2.yp+6BC col. (SY). 
3. f pl > Col. why A e col. (a. Ce), 
A. coſ ( a) p. 
Ee B=coſ. (3+þ)p, 
— B.- cof 6 0p. 
G D coſ. 690 b.. 
— C col. (5290 % 
ee +(4A+15 οτ f 5 abs: 5 A* coſ. 2 ap + 10 AB cof (- +3)p+ 15 Aicol, z4þ; 
+4B (1 + 2#) coſ. pp + 5B* col. 2Ep+10ACcol. (zy)p, 
+4C(1.+ 3) col. yp+5C*cof. 2yp+10BCcol. (4=y)p, 
— eee 25% — (6A. coſ. (Ta) p. 
8 6 A. ) coſ. (%, 


— (6B e+ = *)co. Gehb. 
— (6B — ) coſ. (#=B)p, 
—(660＋ =)col. . . 
(ec. 6D. 
. ot (1 + ze) + 4A cof. 4 þ + 5 A* coſ. Vaſe: 
: + 4B col. Gp, 
T: 40 coſ. * p. 
— 46 col. a p. 
e (1+ 30% + 5A col. 45 + 73.4% col. 205 
. 4 5B coſ. bp, 
+ 5C col. YP. 


Inveſtigatio 


Inveſtigatio valorum wt 1 ſin. 2 0, col, 0 fin, W -- 
col. 3 0, ſin, 30. 


8 30. Angulus « denotat diftantians Lune a Sole (F 6.) inveni- 
turque ſubtrahendo longitudinem Solis veram à longitudine Lunæ 
vera. Eſt autem ex theoria Solis, et F 27. b Solis ab ejus apo- 


gæo computata 39 — 2: fin. ig + — - fin. 2iq, adeoque fi lon- 
' gitudinem veram Lunæ ꝙ indidem conputenus 
2 =p —#g + 2 6 fin. 3g — 46 fin. 2 5 7, 
quia vero ex 9 28. aq = 2 + 2 == fin. p. proxime 
* 25 fo. BY, 
A 5 + = by lin. 7. 
erit fin, 5 39 = ſin. 57 + = fin, Þ& + a) p. 75 
— - fin. * — c) P. 
n. (= + 8) bs 
— = ſin. (2 — 8) p. 
+2 T fin. (x + ) fo 
dna. ( — 7) , 
et flu. 2#q = = ſin. 28 p, hincque 
w= 3 2+ fin. 10 + 2 fin, (7 + * fin, 2p, 
— fin, (a — a) P. 
4 6 1 00 7: 
— kn. ( — 6) p. 
+22 fn. L %. 
| — e fn. 2 — 79 P. 


E ; _ 
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$ 31. Subſtituantur loco ꝙ et q eorum valores ex {\ 21 et 22. et 


| Ponatur brevitatis cauſa 


nnn Ys . 
_ cc  _ TY yy 
ae ES 

b 2385 f 

62 e Be = b, 

7 2 Ci 


eritque obmiſſis terminis minimis 
5 w=rp+aſin. LE ST 2 af — EZ; ſin. 2 
+ b fin. 5 _ . ſin. % — f fin. (a =) h. 
* C fin. yp —= * ſin. 27 — TT = ſin. (829 b. 
3 7 — in. 47 + 22 fin 6 ＋ 0. 


; wn BD gn. (— a) p. 
fn. (l.. . 


— in. (3— 8) 5. 
+ —ſin.(i+ 7), 


85 6— 90 P. 


8 32. Facile hinc invenitur fore 


4" fn, zafs 


Col, 20 el 21f T 26 coſ. (zr +3)p + $6 col. (2r+ zn)p E alot (2rÞ+nÞa)p, | 


— 2 coſ. (zr - 8) þ + * col, (2r=2n)p [224246] col, Er-. 

sfr TI ler- YH ate. n 

— icol. 6-9 — 81 col. (2 3 —24.4 col. (zr —4)h, 
b coſ. (2r4+8)p+[365=EZ WF cof, (2rÞ2Þ)p, ce. cc. 

—6 Ae Ils col ( 26) Lib I cot (:-. Lay, 

. 4e. e. L- 4b Jef (r- a0), 

| += ib ]coſ.(2r—e+8)p, 


II + iv eng.), 
5 &c, sc. 
+ c (27 ＋ 3%) f, 


op Xs (27 30) p. 
ö Cui 
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Cui plane ſimilis eſt valor ipſius fin, 20 fcilicet, ,.. 

$6,20=0(1=48)fin,209+ 2s ſin, (27 +n)p —— 46, fin, ar; 2n)p + [2 4r4ePen(or +30) 
26 fin, (27 —a)p + 7762 fin, 2905 21 Jen. (21+ na) þe. 
1 9 ifin. (2r+0)p+[4 45 — er nar $26) pr Trias Jun et. 
— fin, (,I! 6+ E527) fin. (e, 4 266 in, — fb. 

+ 56.(Gr+9)p+[365- 324] fin, (2r+28)p, Td 
ber- LAbg. Je 6. -L —ib Jr. (Er aeg. 


ke, 36. dc dc. „ ab Jan. (2 ＋ 4-5) p. 


L —4b Jin. (Z- ＋ 5) p. 


Hergen le. n 


| — == fin. (2 r: 5 34) p., 


+ DE fin. 6305 


Etſi vero in his formulis non omnes termini, quos b an- 


gulorum 2p, p, gp. Y, up, præbet, expreſſi ſint, facile tamen 
ex his, quos adpoſui, eorum forma colligi poteſt; brevitatis autem 
cauſa literam t adhibui ad — hanc ſeriem 
1— 4 - b— 4 7 


8 33. Porro autem invenietur ſatis ene 
col. . = col rp + col G ＋ D - A col. (7+ 2 
— 4 col. (r—n)p 
+ 44 col. (+ *) J 
— 23 col. ( — a) p- 
+ 3bcof. ( + g) P- 


— 2 coſ. ( — 8) P-. 
& c. &c. 


+ = cof.. 6 


Sin. | 
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1 Sin. - = fin 9 é fin. .. (+ 2a) p, 
l TT ALE fin. (r—2)2]. 1 


T a⁊ä ſin. ( ae 
Lu fin. PA. 
+ zb fin. (7 +Þ) p- 
5h ſin. ( — 5) p, 
| ' &c. * : 
Soſ. 3. cor 3p + 3 ol. (37 - cot (37 + 24) p 


23 coſ. (z7—7n)p WEE 
＋ 33 col. 0 J 2 67e 


= col. (3r7 — a) 2 
- + 3bcol.(3r+þb)p, 
—3þ col. (37 —P) b. 
| &. &c. 
Sin. 3 = ſin. 375 + 36 fin, (37 + 0 — N fn. (37 + 20) ps 
— 36 ſin. — — 22 1 
2 ſin. 8 2 
+ n 1 tA vg (37 24) s 
TY fin. (37 — a) pb. . 
Tb ſin. (37 + 8) p- 
„ ſin. 6700. 
: &. &. | 
Neque i in his lh eſſe exiſtimavi, ut termine eos, quorum 


formam ex adſcriptis quivis facile adgnoſcet, adponerem. Ceterum 
termini in his ſeriebus poſtremum locum occupantes; ſcilicet, qui 


FL 


an. 2 


1 


in valore coſ. 2 et fin. 2% coëfficientem habent As; in valore coſ. 


, fin. e, col. gw, et fin. 3 autem coëfficientem A®, juxta ea, 
que ſupra (F 24.) innui, ideo retinui, quia obmiſſorum maximi ſunt; 
infra « enim n videbimus, A elle, ſaltem pofſe eſſe, excentricitatem or- 

+ 5 | bite 


T HEOR D EE  =# 


bite d et maximam omnium quantitatum ſub literis A, B, C, 
a, 6, c, et e, „% e e 


aÞPx 1 3 


| Evolutio terminorum — V 


* 


$ 34+ Sep jam (5 22. Ji invenimus eſſe 
P 


ae e el 
et eum ſit æ 1 — A col. ap B col. aw Canton” : 
facile hinc, multiplicatione rite, inſtituta, colligitur fore 20g 


2s. ＋ 2 Aa 56 88 . 


ß 
U 2 A 33 


| 15 e e fei cole. 
[LEG +=4;+ * — 22 — — 22%] cof. yp, 


+= — Jof bc) cof g. 
* 5 — 2. Jcoſ. 26 +[—E—E]oo. (a==y)þ—Zxxcol. 3ÞÞ, 
4 —<S]col.2 e ee e cel. (ev) cor 357. 


225 Abe 42 "x: Qab 


7A e +7575) col. unt , 


+2 Joof (2a=þ)þ+[55 
— best (2a==7)þ, 
Le- J coſ. (2g), ny 
—[ + 7 (26==y)ps 
_ [=+5 ele col. (2 v. b 


E "= —=|C col. (2y==þ)p, 
de ſignis duplicibus == eadem tenenda, quæ ſupre ad finem 20. 
- monita ſunt. | 


reg A 1 . 8 2 — 8 

e "FERN 

F 7 — x 
* 3 Ct 1 


* 


col. 13 


4 (LEN FO» 


8 3 5. . hujus termini E in æquatione  principali I fubſti- 


* 
7 : 
1 


tuendus ſupponit cognitum Met tang 4 atque adeo reſolutam 
æquationem principalem tertiam; neque tamen eam accuratiſſime 
reſolutam requirit, cum valor co. / ſatis prope cognoſci queat, 4 
tang. I non fit nimis magnus, quod commodum in Luna locum ha- 
bet, atque primarii tantum ejus termini undecunque cogniti habe- 
antur. Ne igitur reſolutio æquationum noſtrarum alias ſatis mo- 
leſta ac difficilis, magis adhuc implicetur, ex calculis meis prioribus 1 


ſupponam hunc valorem pro — , r 
52 =—0,99390604 —borgoZcof. 21 - 436000! (27 — 25) p, 
Se d 3516 coſ. 5 — 167 coſ. (27 + 21) p. 
3 + + 4, 6 col. ap. . K 1 50 coſ. (2 i + u) p. 
e 86 coſ. aß ol 159 coſ. (2i— n)p, 
. . 7 . META Nh 72 col. (2 ft n)p — "hen -.. 4 col. 2 i + a) b. 
Wer e 186 col. 27 —n)p mY 141 bl (21. — A) pb. 
306A 83 coſ. (4r— 41) p. 
| — 126 col. (27 * — 50 coſ. (Ar — 21) p. 
— 1 1 PR 80 coſ. (r - 21 1) p. 
| + 43 coſ. (2. þ—, 204;col. (ar — 21-1) p. 
„„ "TRE < rp "= 39coſ.(2r—2i+a)p, 
N 21 coſ. 4r= 2a) po 220 coſ. (27 21 a) p. 
1 2 ai), 
+. ö (a + a)pþp + 237 coſ. 2712 21) p. 


+ 6 col. 4 — 1) b + 200col. 2.4 — 21) p. 
eſt autem in hac forma 7: 1 ratio motus Lunæ à nodo ad motum 
longitudinis; et numeri ſunt partes decimales ſeptimæ, hoc eſt tales, 

| qualium 


qualium unitas continet 10000000. 4: 1 vero eſt ratio motus ano- 


nE 0 R 1A * U N E. 


maliz ad motum longitudinis. | .. 
1 0 * 3 5 Yoo) a r ; * 33 | G « | 
| Tranformatio nn Let n. 0 
9 


r 


in ee noſtris principalibus I 1. et 11 6 18. )b bee carur erit 
forma. 28 2 


1 1 3 . i ; $4 7 ; i FRE 
Ordo | 18 — 1 dine 62 at bats 
mino- F 45 | 0 2 3 . f 

. F 


5 c 2 : - 
— — 
nd —— 


10% 5 [—< C (1 + 2 28). * 20 (4 — 218) 3 


— — 


B25 | [ES 


MN b e- FREED ; Eee F770 ra 86 coſ. op 
+B[F—1 +5 (1+489) - — = e — FE col. gp 
+C oy —1 + 1 x +38) — = Se 7 Ep 55 col. 55% 
r (i 356. 
2 [FL(14329) Tei- ae A- 2 J $6606 2(7-+6)þ 
[= 401 720 ＋ 2520 51-22 e . Elsbcet (27—a)p 
[bo 20) + 10G = Ki 3] EIS: col. (2r ＋ 6) p 
L 5 (1 +20) +3B (1246) + col (27 — 60 5. 
2x FEY: C (x + 46 70 + :3C (2 - — 22 &@) 5 | + eoſ. (2 r + y) P. 
5 0 cof.. (2 — 9 P. 
col. (ar + n) P 


be 0 0 
0 * 0 
. 
* 0 0 
« . . 


. 


2 LE 28 (1+ 4 eee apes ee 


12124 [— 26 (1 *+ 46 2) — 4 4 — 46 ) f] + 186 33 coſ. (27 — n) P 
1 [+2 A. + Aa o 22) — — +. So 2 *: $4.5 oh F col. (27 ＋ 20) p. 
14 UL LAS — AA + 24 + 3 
15 B. + + Bb + 2b%- — 70 mah DO — — (2r + 26) P. 


N « 


col. (ar— 2%) p 


0 
a 
„ 
- 
o 


16'2 N [o+/4B* - — 2Bb * 2 5* + N . 8 © 3 | . col ef ab) g 


5 


IM 'E © R IA. L U N K. 
orae "IEF IT 8 0 * 1 dete. 0 8 8 22 175 2 re yy en 


17 rel 106+ $06 +46 — —=] col. (2r + 2905 
190 p © toy 5 „ er 
e eee, 
21 e a . of tar 

22 [aſe — l. (2 42 — 0 5 
23 8923 x] Laps C col. (2y—n--a)p 
24 | 21 — == os i col. (27 —n—a)p _ 

* f ( %, 

NS... Hed 

27 27 L- 22: . E . . col. (zr —n+þ)p | 

28 2 — . — 2 +2)... . col(2r—n—=þ)p 
29 LE ee r 

30 2. [(＋ 2 — 2 — 2 . coſ. (2 42 — 99 


3 1 bf 5 


FFF r EE Oey 8 \ 
: ” 5 An x Woes ee ee ts; SA 
X 2 oh J 24 4 * $4 6, 
4 - C. . 4 4 = * . Xay 
5 „ * r 8 * 
; 55 f n . 
1 5 Ke . | . 
A 125 "P FER A, # 
3 2 1 N 3 < 1 o + 
ä r 
4 Wet, ” ä L 
: Ser I a . : : 
. 2 EY 
. . * 2 * 
- # : * » - 
— > 
. 7 : 
y * 
o * : F 
* ” 


a 2x; e rr eat r HO DEB Pe = nn PAD Ra hg ie L 8 ? ARSE A 
" = K 5 9 EIN "1 K K 5 * ä p « - : wes a ; * a i 
by . 
: : % ERS... 4 f 
3 4 * 2 ” 
by ; - FR 1 5 8. 0 : > | | 
1 Y 2 * LEES 7 1 *. o a * L > 7 * 7 C 7 
” S . : i 
2 * 
TA 
- 


: OE 
ad a * rn ä 


I 

2 
1 
rar, 
* 
812 


31 2 — e ef (r 1 ? 
— 32 2 [— 2 — , „ Ig col. (2r —2—997 

33 [28 [+3AB+EE= +3 + — 8 col. (2r+@+þ)p 

342 AB—= — à4b＋ — — Fw (ar +a—þÞ)p 5 

5 r 2 —45— 8 cof. (27 = «+Þ)p | 
SY Ab . r TIE 
36 2 [ 3AB — — — 9 * — coſ. (27 - 4 — 5 5 
37 2 * [+ 32AC＋T == 5 4 2 — 5 col. (2r +a +) 
38 | 2m [+ AC—Ef—3 6+ — v2 col. (2r ＋4 997 

| ; 3A& 3 erf { 

39 27 [+3AC+IE -- + EZ) col. (27 =a+9)p 
49 | 1 [+ 3AC - I + = col. (2r—a—7)? 
43 
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EN L Mquatio. o = 
„ L cb © — p99 ere 
42 [A 3BC -- be — 5] - col. (2 ＋ 6 —95 
43 | (43BC+ EF —bi— 2 +45] cf r —4＋ 9 
44 41*[+ 3BC—I=-+be Cn I 39] coſ. (zr - 6 — 95 
45 | 218 [+= — — e TY = oo ac] col. (2r + 3a) þ 
46 | 31 [4+ ye + 5058 1175 _ 8 * "Fw „ coſ. (27 — 3 a) 5 
47 | + EY 1 Fr 5 e 
48 my [+ 2A * „W666 coſ. ( ＋ a) 
409 225 [+ 2A - — 3 F (7 — x) þ : 
30 EZ [+2B+ 8] ©... =! — Oh IG 
514 "KS [+ 2B — 1 col. F. 
32 Uf 20 1. 66 9% 
53 | 2 [+ 2C _ 2061 . | coſ. (7 — y) Þ 
54 25 — " „„ „„ A - 
55 | 2 . * coſ. (r—23)p 
7 2e te i $A 2 4 A] 8 col. (r + 24) þ 
57 | yoo + i 35 » 13 To ET = A} : = coſ. (r — 2 a) 5 
58 +2 [1 + 1 PS. coſ. 37p 
50 == + 2A + 3a}. 3 . col. (37 ＋ a) 5 
60 IA 7 WS ĩͤ col. (37 — a) 5 
or} Ea +33. . - - - - abr +Mp 
os Well aB Ul. col 00 
63 LUCA el col. (3 . 
„ Wezel... f ( 0 
G 85 1 


SLY aa det te axe 
75 
9 v7 % £8 


; n <5 OTST TEE” > 1 2 JENS, 22 2 . 
1 - - * 3 * 
9 * Ap o 5 at - N rang) 22222 era — — . a n | 
2 —— > | 
a [ * : . * - » Wc o - . 


ae — 5e! 3 EN 's *** * 


1 wen [p32 e L 344. . 
W 9 A2 e DET 


_ Te c e 
T 2 2. 250 * — V . 9 
372 ER: ig) - BE 3 1 5 
wo 2BC + Bye? 5 6 


2 | 2 
2 7¹ [ 2 | i _ 6 5 * « 
3 722 ** 3B 2 3 Bu e : i 55 + . 


DEE 
WV 
* 
Y 
| 
* 
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EY ee I THEORIA' LUNA. 
A Fr poſitio que baptttstum cognitarum in his quationiby ic ibus, 5 
. ? ; 

3 1 8 7. 11 hie iheformatis zquationibus pro cognitis habere quiet! 

= unt quantitates & V, 7% 7, v, et i, earumque valor ex obſervationibus 
_ eſt determinandus. Eſt — ut ex e rem breviter te- 

5 petamus, + ; kai 

l . s excentricitas $birz folaris, (8 26. 3h 7 Ol | 

8 deinde poſito motu medio Lunæ ebe fxarum = = : I, . Fn, 
k E r . Solis, (5 7. ) ne. hs 

I 

[ GET "31 , (F8. ) deere 0 , maſſam Solis, 5 maſſam Terrz, 

| | r = 1 n, CY. 31. 15 ; | . * 9 — . 3 | te 5 

| i motus Lupe a nodo medius, (8 3 8 . 1 

prrteres cum ſupra ($ 3.) poſuerimus Ae wediam Lana A 

| Terra = = a, et diſtantiam Solis a Terra mediam = 2, (8 17. ) erit i 

| 

=: 1 ratio parallaxeos horizontalis Solis ad parallaxin horizontalem 

| Lunæ mediam, ponemus autem interim illam 10",8, hac ieee 

0 "ea" utramque vero poſtmodum accuratius definiemus. — 

| 

| 8 38. Prater hzc notandum, ex ſerie pro. x Ain 

1 A of. op B coſ. pp — C coſ. yp —" * 


 coefficientium unum, v. gr. A, per has æquationes non determinari, | 
quod-et natura problematis poſtulat ; ; quandoquidem illud ſupponit 
eccentricitatem orbitæ lunaris, utpote ab actionibus virium non pen- 
dentem, eſſe cognitam. Itague literæ A in ſequentibus hoe munus, 
niſi expreſſis verbis aliud indicemus, demandabimus, ut eccentrici- | 
tatem orbitz Lune defignet ; quo pacto vero litera « motum ano- 
maliz mediz, 1 motum apogæi lunaris repræſentare debet, | 
ejuſque valor ex termino primo æquationis I, erit determinandus. 
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8 39. Spectari ergo debet hec Bee men incognita aut in- 
2 * faltem in hoc ptimo termino; in reliquis tamen, ubi ea 


cum aliis 7, u, 7, combinatur, licebit ejus valorem verum ex obſerva- 
tionibus ſupponere, eo fine, ut tanto facilior exactiorque evadat de- 
terminatio reliquaram quantitatum. Quodſi vero abſoluto hoc de- 
terminandi negotio ex primo termino æquationis I. idem valor pro 
litera « prodeat, quem obſervationes oſtendunt; indicio id erit, the- 
oriam gravitatis Newtonianam, qua vires Solis, Terræ, atque Lunæ, 
quadratis diſtantiarum reciproce ſtatuuntur proportionales, (F 6.) 
veritati atque obſervationibus eſſe conſentaneam; fin minus hoe ac- 
cidat, calculo ne accurate peracto, correctione eam indigere 


docebit. 


2 


an . 


4 40. e igitur e ad numeros, literarum harum hos ob- 
tinebimus valores 


3 0,0748017 [7 EY OY 
4 = 0,9915473 Ys = 9.990314 
1 ==0 o, 9251983 „ £8 SR 6.00076 -: 
i = 1,004019þ Ji So. o 
m Þ = 0vorcgooy „ =7.94/322 
1 == 0,0031505 Ir = 7.498380 
A ==.0,05454090 JA =8.736715. 
% =m 0,0168350 ls Na 


Yar. In æquationibus ode ($ 36. ) occurrunt * quantitates 
e et t tanquam cotfficientes, quarum valores a literis A, B, S a, 
b, c, &c. pendere ex ſuperioribus (F 21. 31, 32.) manifeſtum eſt. 
Utraque vero ab unitate haud multum diſcrepare poteſt, cum valores 
literarum A, B, C, a, B, &, &c. quorum quadrata tantum in e et? 


9 3 maſſa Solis ſit ad 1 Terræ ut 220000 Ys 1. circiter, * ſummo 3} jure pon 
© n* 


— 


ingrediuntur, 
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Aeheeng; jam in 1500 ſint ſatis exigui, preter A; ſed ex quo hic 
nullum dubium oriri poteſt, quia A inter cognitas refertur, (5 38.) 
Quodſi igitur literarum reliquarum B, C, a, b, é&, &c. valores tan- 
tum proxime veri undecunque noti fuerint, ſatis accurate inde defi- 
niri poterunt litere e et t. Quamobrem ex calculis meis n 
hos quoque valores cognitos adſumam ſtatuamque 
e 1,0047450 le = 0.002056 

| tf o, 999918 3 Jt = 9.999904 
; quos en multo exactiores ofle quam hoc loco requirantur, ab- 
ſoluto hoc calculo . ä 


e . AE > xe > | — e — 5. EPHISS — 79979779 1 CONTIN 
- 4 , . 1 


"Sax: 83 cum in ſecundo et tertio termino =quationis I. 
coëfficientes 8 B, C, obveniant . 
r 
Lig 1 +5 2 ; (1 + 2) — | e Za, 
t | 5 | as. 1 8 . TOTS, 
e „ 16 +6) — == ” 08” gg 
- quorum uſus in determinandis literis B, C, ... frequentiflimus eſt, 
4H hos quoque, quantum licet, in numeris exprimere conveniens erit. 
1 1 Quem 1 in m—_— ſtatuamus brevitatis cauſa 
i | : | | 0 N 
= | | | 1 N = > (1 * 16 9 - Tie: 25727 18 2y* e 28 | 
| ut iſti coëfficientes ſint 5 
: | : ; 2 — oo = 
4 | 62 
„ OS HEM 
" FJ? 5 7g. 
cum ergo dentur u, e, et e, Clit 


— r . ] ↄ ñ ß .. «⁊ ne ꝗ . ̃%ôͤ.. oo 
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ee 
2 e, by 
* — , 9916826 — | 7 277 ; 255059 | 


ex calculo mew eo pon inveni 


— + 7 — * N 0,00001 I2, 
unde erit porgnam Bagh 
Fi = 0,9910714 et f = o, 9958270, 


quoniam vero hoc additamentum ex terminis = . + e. ortum 
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tam exiguum eſt, ut prorſus negligi potuiſſet, liquet j jure multo majori 
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obmitti poſſe partes Te © et = = que: iſtis cotifficicntibad 3 


VII 


$2 
eſt "ny caſu quo! 6 * 2 7, 52 tantum, et caſu quo 


vir 
y D 27 — a, —— = zZ; in reliquis caſibus hz quantitates prorſus 


evaneſcunt. Simpliciter * tribuemus coëfficientibus his hanc 
formam 


& —f* five (g +#) 0 HY. 
5 e, 
hoc unico obſervato, _ caſu quo g = 2r, F fit = = 0,99 58244, 
in omnibus — autem m. = 0,99 re. 


1 43. Deſignante jam a motum  anomaliz medic Lune, | 


i Si g vel 7 erit 78 vel 5 7 = == et / (ei) vel ( ff) = 
2r 6 267265 - 0.386018 — 
2r-Þa 0.453615 + 0.850338 + 
2 — 4 90.933916 + 9.404916 — 
JE o. 568295: 1.103947 + 
47 + & 0.671380 + 1.322740 + 
Ar — * 0.432848 + 0.802060 + 
27 +7 0.284475 + 0.433723 + 
ar 0.249344 + 0.334637 + 
2r ＋ 246 0.583580 + 1.136831 + 
2r — 2 & 9.122868 — 9.988587 — 
21 - 22 0.230652 + 0. 278987 + 
a2 6s 0.404898 + 0.975971 + 
21 +1—e 90.970184 + 9.079064 — 
2r —n+—+a 0.442031 + 0.823827 + 
2 1 „„ 9 894342 + 9.570274 — 
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8.873911 
0.027899 


9.962249 


e 72 


27 1 27 

27 — un —25 - 
"RE GS 

21 — 25 —n 

24 —21 


9.966235 
o. 282 5 50 
8.821838 
o. ooo 


98 929622 
o. 302772 
9.197672 


| ©.007103 
o. 31866 


0.297344 


0.234946 


9.174941 
bod. o5o861 — 


9.861030 


0.443356 


0.58641 


0.47706 


0.28628 


9.92111 


+ 


= 


= 
_ 


er ee 


9.132513 
0.428 500 
90.994434 
7.920571 


9. _— 


© > 179690 


9.428900 


_ 0.826868 


0.482951 
1.14288 


9.985340 


0.90341 


8.618910 
©.52460 


0.43805 


9.471604: 
9.51724 
o. 402 30 


0.55001 
9-99334 
9.97201 
9.99608 


et — 93 
9.993910 — 


+ _ 


ee 


Signa + vel — quæ logarithmis ſubjunxi, non ad ipſos logarithmos 
ſpectant, quippe qui omnes poſitivi ſunt habendi, ſed ad numeros, 
-quorum illi ſunt logarithmi, 


944. 


+ 44+ Ad caculum juxta æquationes noſtras principales reductas 
(5 36.) eo facilius inſtituendum, notandi adhuc ſunt quantitatum in 
jllis“ obviarum hi valores nn ex 4⁰ et 41. derivati, 


124. . = 7.923913 14. 0.004112 
[39 (1 +3 f) . . . . = 7.924098 le. . = 0.004797 
Ian (1— 226% 32 * . = ©. 002050 
lam (1—21#)f.. = 7.923570 11 0.002745 
[3n* (1— 407 = = 7.92385 161 + 17 = 0.000185 
Ian (1 +38) . . = 7.928895 1061 +38) = 0.00370 
12 (1— 22% fel = 7.928367 1 — 22% = 9.999693 
lam (1 — 25) . = 7.921514 /(1 —4e) = 9-999508 | 
12 (1 0 2) fe}, = 7.928182 22 

10 + = i=), «0 . 0.003218 

1(r . 9) \ . o. oo4818 


Determinatio quantitatum in æquationibus 5 0 con- 
15 tentarum. 


§ 45. Longa res eſſet et tedii pleniſſima, nec facile, niſi quis 
calculos omnes ipſe ponat, intelligenda, ſi oſtenderem, qua ratione 
ſingulz quantitates indeterminate A, B, C, &c. a, 6, c, &c. ex 
| æquationibus principalibus $ 36. deriventur. Neque tamen, præter 
prolixitatem, novi quid aut inſoliti contineret methodus, quando- 
quidem ipſa nihil differt a vulgari quantitatum indeterminatarum 
valores determinandi via omnibus nota, qui analyſi recentiorum vel 
leviter imbuti ſunt. Itaque cum ſufficiat, peritis viam obiter mon- 
ſtraſſe, qua ad cognoſcendas Lunæ inæqualitates ipſe pervenerim, 
quod hactenus ſpero ex abundanti factum, adſcribam valores tantum 
veros quantitatum A, B, C, &c. a, 6, c, &c. quantos eos adhi- 
bita ſumma cura et attentione, repetito etiam in pluribus locis cal- 
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culo terque quaterque, inde obtinui.. ont pro ſerie N 9 19 
adſumta N 
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1K 


4P 


dp 
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eee 


111444 


135 


1660 
710 
4957 
539 


6922 


204 


74 
1 


480 


565 


130 

32 
93 
396 


i? a fin. 7 +6 fin ap +e fin 7 „ 
prodiit hæc determinata 
= + 0,0001896 


84784 
8502 
9892 

687 


AS 
fin. 2 rp. 


fin. (2 F + a) 5 0 


fin. (27 — a) p 


3 
fn. (4r ＋· 4) ß 


lin. (47 — a) p 
fin. (z 7 + 1) 5 
ſin. (ar — ) p 

fin. (2r ＋ 2) 
ſin. (z 7 — 2 a) p 
ſin. (a7 — 2 ) Pp 


ſin. (27 ＋ 2 ＋ 4) 5 


fin. (2r ＋ Nn — a) 
fin. (ar —n +a) Þ 
ſin. rs oF 
ſin. »þ 


ſin. (* ＋ % 
fin, la — 1) p 
1 2 4 


ſin. (47 2 
fin. 3ayß17f 


ſin. 2 up 


ſin. rp 

lin. ( + a) 5 
ſin. * — a) Þ 
fin. 3277 


+ fin. (C 0 
7: fin. ( 1) 5 


+ 58 
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"he 58 : fin. (2 K a 3 4) p — 
e ſin. (ar 42 3a) p * 
— 120 ſin. 218 
T. 321 ſin. (z ＋ 21) þ 
＋ 339 fin. (27— 2 
— 26 fin. (29 ＋ 
28 ſin. (2/—a)p 
„* fits (27 +2) Þ 
6 ſin. (21 —a)p 4 
1 fin. (27 — 21 +a)p 
54 fin. (27 —27—a)p 
7 ſin. (27 —2a ＋ 217) % 
o ſin. (27 - 24 — 21) p 
22 fin. (27 — 21 u) 5 
21 fin. (ar — 21 —7n)p 
* fin. (2 4 = Ws 


HE LELE 


Altera autem ſeries SE . 
„»A col. 4% — B col. Bp — C coſ. yp —" 
five 1—x=A coſ. ap + B col. pp + Ccol. yp, 
poſt peractam determinationem hanc formam induit. 8 
1— * =—+ 0,0 545400 col. ap 
. 70246 col. 2rp 
1361 col. (27 + ) p 
110382 col. (2r — a) p 
36 col. 4r 
5 col. (47 +a) p 
331 col. (4 — a) 5 
512 col. (27 ＋ 2) p 
4813 col. (ar — 1) p 
31 coſ. (2r + 2a) p 
10707 coſ. (a7 — 2a) p 
233 col, (zr —2n)p 


HEESEEEES 


— 9 44 9 747 64111 a 


41 eee 
+ e ( 0 
80 coſ. (2r - n+ a) 5 
4642 coſ. E 
1075 col. ap 5 
1700 col. G 
2790 col. (2 190 
204 col. 2 4 _ 

339 col. 4-20 

36 col. 2 1 ö 
3780 col. 7 

33 coſ. (r +8) p 
"497 col. G -= 
— 0 
"$73 af. (rn) p 
118 coſ. ( — ) 5 
689 col. (27 — 3a) 5 
7 col. (4 — 3) 
20026 col. 2 18? 

10 coſ. (a2 + 21) þ 
543 col. (27 — 21) 5 

8 col. (2 ＋ a) 5 
2822 col. (2 — à) 5 
46 col. (2 1 ＋ ) p 

58 col. (24 - 12) % ẽT· 
208 coſ. (27 - 21 ＋ a) v 
771 coſ. (27 — 24 — a) 5 
119 col. (27 - 24 +271) 5 

63 col. (27 - 24 — 21) p 

17 coſ. (2r - 21 ＋ ) % 

43 col. (a7 - 21 — 1) p 
145 coſ. (24 — 21) p. 


9 46. 
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„ Pater in hac utraque ſerie occurrunt termini, adeo exigui : 
ut omnino negligi poſlint, quos tamen ideo retinui, ut adpareat, 
quouſque adproximationem perſecutus ſim. Præter has autem ſeries 
determinati quoque indidem ſunt valores literarum get a rw 
| £ = 1,018408 
2 | et & = 0,9915965 
| quarum iſta inſervit ad diſtantiam Lunæ A Terra median invenien- 
dam, hæc vero motum apogzi lunaris, quantus quidem juxta theo- 
riam eſſe debeat, complectitur. Cum enim fit &: 1 ratio anomaliæ 
Lunæ ad motum longitudinis medium erit 1 — « motus apogæi in- 
conſequentia; qui proinde eſt o, oo8 4035 ſiquidem motus longitu- 
dinis Lunz = 1; quodſi vero motus medius longitudinis Lunæ di- 
urnus ponatur juxta obſervationes == 13. 100. 35", erit motus di- 
urnus apogæi Lunæ medius ſecundum theoriam = 09. 6“. 38". 37", 1 
at juxta obſervationes idem eſt = 09. 6'. 40“. 56“ deficit igitur iſte 
A vero vix parte ducenteſima, adeoque theoriam Newionianam * 
*. conkiemar. (Vide$ 39. . e 


* 


/ 


8 5 Copnitis jam leeds A, B, C, a, b, c, &c. facile inde ad- 

hibendo æquationes ſupra § 21 et 22. expoſitas reperitur valor tam 

longitudinis vere ꝙ quam mediz 7 N. Fl . Calculo autem 
peracto erit 


© =þ * 1920, ſin. we 
"ws 61 ſin. . 
— 5 i. 8 
+ 24645 fin. 195 
+ + 1048 prog (2 r a 8 
+ 13348 fin. (2r — a) 5 
+ 134 fin. (4r —2a) þ 
— 5 6 fin. (47 +a)? 
+ 225 ſin. (4r — a) f En. 
L 2 ＋ 191 


THEORIA LUNA. 


+ 191 fin. (2r +n)p 
＋ 36 fin. (2r +2a)p 
+ 39146 fin. (2r — 2c ' 
o fin. (4r —4a)p 

71 ſin. (2r—2n)p 

. 8 fin. (2 r+nce)f. 

35 ſin. (27 +2 —a)p 

62 fin. (a - n ＋ a) 5 

915 fin. (27 — n — a) p 

OR: 5 15 56 

0 in. ae > 

44 fin. (a +n)p 

147 fin. (a—n)p 
37 ſin. (a7 —3a)p 

26 fin. (4r — 3 a) 

151 fin. rþ , 

9 fin. (7 ＋ a) 5 
3866 ſin. (7 — c) 5 

co ſin. ( ＋ ) p 
10 ſin. ( — 1) P 
. 
31 fin. 2 15 5 
22 ſin. (27 + 21) p 

13577 fin. (27 — 21 
3 fin. (2 1 ＋ a) 

27 ſin. (z 1 —a)p 

_o fin. (2 1 ＋ 1) P 
2 fin. (2 1 — ) 5 


11747 


1 144141 


— 14744 


41 fin. (27 - 21 —- a) % 
2 fin. (a7 —2a ＋ 21) pb 
o ſin. (ar - 24 — 21) p 


1+1+ 


1 fin. (ar —2i+a)p 5 


+ 392 
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* 392 ſin. G e 
— 387 ſin. (27 — 21 —- 2) Db | | 
* 1216 fin. 11. 195 | 1 | "I 5 
Porro erit Sd. T4 . 7 
3 = þ + , 1097735 fin. a# :: 
22688 fin. 2 * h 
575 fin. ap 
66738 ſin. 27 5 
149 fin. 4rp 
4627 ſin. ROY 
242875 lin. (2r —a)p 
590 ſin. (47 —2a)p 
9 fn. (47 ＋ 40 % 
oog fin. (471 —a) p 
457 fin. (a7 ＋ ? 
4989 fin. (ar — 1) 
237 ſin. (27 + 2a) 5 
32172 ſin. (a7 — 2 a) p 
143 fin. (47 — 4a) p 
134 ſin. (27 — 21) P 
49 fin. r +2+)8 
889 fin. (2r E * a) 
363 fin. (a7 - n ＋ a) 
10989 fin. (r —n—s)p 
33984 fin. np 
Jog ſin. 225 
3094 fin. (a ＋ ) f „„ 9 
6157 fin. (a — 1) > | mT” | 
1902 ſin. (2r — 3 a) f : 1 kl 
218 fin. (47 — 3 a) 


— yr — — — — — 
— — — ————— — OI * — — _— 
* a — 


eee eee 


8048 fin. rp —_ 
286 fin. ( ＋ a) . 3 1 
3810 fin. ( 4) _ ng 
| I + 1155 1 
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1155 fin. (r + np 
293 fin. ( — a) 5 

97 fin. 37p 
19812 fin. 275 

94 fm. (27 + 27)p 

9673 ſin. (a — 22) p 

1092 ſin. (22 +8&)p 
2391 din. (21 — a) þ 

46 fm. (21 ＋ n) 5 

60 fin. (27 — ) b 
402 fin. (27 — 25+ «)p 
904 fin. (ar — 21 — 
91 fin. (27 — 24 ＋ 217) þ 
148 fin. (27 — 24 — 27) 
369 fin. (27 - 21 ＋ 1) D 
218 fin. (a7 - 21 — ) 
579 fin. (2a — 21) Pp. 


„ 


Reductio harum formularum ad formam commodiorem. | 


8 48. Formulæ be, uti adparet, ita comparatæ ſunt, ut dato 
ad quodvis tempus propoſitum angulo p inveniri inde queat longitudo 
Lunæ tam vera © quam media 3. Uſus igitur illarum ad calculum 
aſtronomicum minus aptus eſt, quippe in hoc longitudo vera ex me- | 
dia quæritur. Verum haud difficile eſt, ex iiſdem formulis elimi- 
nando angulum p zquationem inter et 9 derivare, quæ magis ad 
rem faciat. Primum emm ex æquatione poſteriore, adhibita me- 
thodo revertendi ſeries, invenietur 

'þ = , 1096765 ſin. æ 9 
— 37447 ſin. 2 4 9 
— 734 fin. 35 
+ 91152 fin. 279 
— + 456 
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+ 456 ſin. 49 

_ 7922 fin. (27 +a)q 
— 237637 ſin. (27 — a) E - 
1899 fin. (47 — 2a) 9 

15 fin. (4r ＋ a) 9 
1669 fin. (47 — 4) 7 

824 fin. (2r ＋ ) 
6381 ſin. (a7 - ) 4 

247 fin. (a2 τ 2 


153 fin. (47 — 4a 
133 fin. (a7 - 22) 


1262 fn. (zr ＋ - ) 2 
527 ſin. (zr — n Ta) 7 
11075 ſin. (27 — 1 — * 7 
33983 8 
497 fin. 229 
5109 fin. (a ＋ 1) 9 
7799 fin. (a—n)q 
755 49 fin. (2r — 3a) 7 
519 fin. (47 — 3a) "Ts 
7867 fin. 79 

544 fin. (+ a)? 
3774 fin. G — a) 
1166 fin. (7 + ) 9 
30g fin. ( — 1) 2 

20 ſin. 377 
_ 10933 fin. 219 

310 fin. (2r ＋ 21) q 

© 9688 ſin. (2r — 21) q 
2203 fin. (2 1 +a) 7 
1434 fin. (z 1 — a)? 


| i tr, 2 ier! 1+ 19+; HERES 


30423 fin. (27 - 240 7 


36 ſin. (2r +n+a)g 


— 26 


2 
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26 fin. (21 ＋ 1) 9 
3 fin. (21 —n)g 
34 fin. (27 - 21 ＋ a) 7 
20 fin. (az - 21 — a) 
40 fin. (a7 — 24 ＋ 210% 
86 fin. (a7 - 24 — 21) 4 
+ 369 fin. (zr — 21 ＋4 n) 7 
— 218 fin. (27 — 2i—n): 7 
+ 579 fin. (2a —21)g. 
Deinde ſubſtituto hoc valore ipſius 5 in Ungulis terminis =quationis 
"Oe" obtinebitur \& . 
1 N fin.” 429 
37308 ſin. 2aq 
1732 ſin. 3 7 
5 115046 fin. 279 
© boo fin. 47 
9374 fin. (2r +a)q 
221514 fin. (27 — a) 7 
1779 fin. (47 — 20) 9 
28 fin. (47 * ) 9 
5 1925 fin. (qr — 4) 7 
1092 fin. (27 + n) q 
7969 fin. (2r —n)g 
333 fin. (27 ＋ 2 a) 2 
; 9308 fin. (27 —2a)g 9 
153 fin. (4r —4a)g , 
204 fin. (2r — 21) 9 
43 fin. (27 13440 
1188 ſin. (a7 ＋ * — a) 9 
610 fin. (271 —n + a) q 
9992 ſin. (2 - 1 — a) 7 
33963 f fin. 29 2 5 


| 25, # i: 


+ a + | 1114141141141 [+418 


an {#H7 
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8 i 5 120 A” 497 fin.” 229 . | 
een, 5171 Mn. (a + "Y 1 5 | 3 


: * 7615 fin. (a—n)g 
232 fin. Fan, oy 
8 8 Bk 549 fin. (ar — 300 ? 
n 7702 ſin. a 
＋ 545 fin. C ) 
+ 100 fin. (r—a)g_ 
1 — 1166 fin. ( +») 7 
pens 2 3 09 Wh —#).gr: 
> 19931 ſin. 21 3 
333 fin. (27 ＋ 20 
3933 Ki (2r — 20 
2200 fin. (25+ a) 7 | 
1433 ” (21 — a) 9. 
26 fin. (24+ 2) q 
5 fin. (21 - n) q 
84 ſin. (a2 — 2 . 0 7 
138 fin. (27 — 21 — 4) f 
33 fin. (27 - 24 ＋ 210% 
91 fin, (271 — e 7 | 
21 fin. (27 — 24+ 2) q- 
60s fin. (ar. 21 —n) 


1793 ſin. (2 * — 21) 7. 
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£ 49. Quanquam ES formula ad 888 Lane 1 veram @ EX: 
media inveniendam ſatis apta ſit atque in tabulas aſtronomicas facile. 
redigi poſſit, in quibus argumenta inæqualitatum per motus medios 
anomaliæ, diſtantiæ a Sole et nodo exprimantur, eo prorſus modo, 
quo ſuas diſpoſuit tabulas celeb. Clairaut; ingens tamen numerus 
inzqualitatum . ct tabularum inde conſtruendarum calculum. loci. 
_ Lune 


Lunz adeo Gs ac . e. ut vel . cal- 


culatori tædium parere eumque ab examine tabularum deterrere poſ- 
fit. Idcirco viam quæſivi, qua ad paueiores redigi queant inæqua- 


litates, quas iſta formula compleGtur, et quidem tractanti hanc 
rem univerſam ab initio 1d finem facile adparebat, plures inzquali- 


tates inde ortas eſſe, quod” in n_calculum medius motus Solis intro- 


ductus ſit, quæ diſparituræ erant, ſi verus Solis locus fuiſſet adhibi- 


tus; deinde terminos — 5171 fin. (a+ n)q et + 7615 fin, (a1) 7 
maximam partem tolli adplicando anomaliz mediz Lune a9, ante- 


quam per hanc æquatio centri excerpatur, æquationem peculiarem, 


quz ab anomalia media Solis ng pendeat. Denique etiam alias in- 


æqualitates vel minui, vel evaneſcere Prorſus, ſi eidem anomaliæ 


Lune ene inæqualitates Tongitudinis minores, excepta parte 


earum, quz à diſtantia Lunæ a Sole 7g et & nodo 7q pendent. His 


igitur omnibus ac ſingulis obſervatis fi hrovicatis gratia ponatur : 


5 Aue Ta medi. Le 

5 Anomalia Lunæ correcta, ON eſt e ea, Rl RESO. adplicatis r me- 
diz anomaliz, inzqualitatibus minoribus, exceptis illis quæ 
diſtantiam Lune Sept -aut Be nodo _ argadeato habent. 

5 Anomalia media Solis. 

© Diſtantia loci Lune medii & Ra vero Solis. 

3 Diſtantia loci Lunæ æquati à loco Solis vero. 

Diſtantia medii loei Lune a loco nodi correcto. 


$ Diſtantia i et 2 variationem a correcti d a 1060 
noi ce. ( an den 


Sique præterea anomaliæ Lunæ mediz adplicetur correctio 
"+ 22 6" fin. — 15" ſin. 253 
erit neee formule | mes præcedentis rite inftituta 
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p = 75 — 8.178560 5 ſin. 
37669 ſin. 
1722 ſin. 
1038 p50 fin. 
246 ſin. 
2665 ſin. 
232298 fin: (2 
1857 ſin. 
HL; 
441 fin. ( 
2831 fin. ( 
3534 fin. 
1232 fin. 
3013 fin. 
123 fin: ( 
- 256 ſin. 
426 ſin 
6341 ſin. 
305 fin. 
2113 fin 
33902 fin. 
497 in. 
560 fin. 
1942 fin. 
1093 fin. 
585 fin. 
7691 fin. & 
126 fin. 
1 $39 fin. 
1024 in. 
153 fin. 


ane 11-4 113-54 1080 


F... 


DOD 
£ e 
. 
8282 
— 


— 
0d 
W- 


— 
+> 
£ 
1 
. 
N. 
. 


(2 +þ+5) 
(2% —þ +5) 


(2w ＋ 5 — 9) 


O „ 


ve 


Writ RY 
(Þ +5) - 
(þ—5) + 


(20 — ' 


(40 — 3Þ) 
(% + 5) 
( — 5) e 


(% + 5) 


( —5) 
N 


0 FER TO 


| Is partibus graduum. 


0 
— 
— 
— 


| 
N 
| — 
5 85 
eG 
i.) 
* 


. 40,0 


9 9 998 8s 999990 399 8 999 92 999989 9 
0 
|S) 


| - | . * 
: 5 * r! 32 4 6 7 d 
Fl | | A 9 8 5 0 
* n * * : © * — ** n 5 5 i 


In partibue graduum. 
+ . 71 fin. 3 7, 0. Ig 
19932 fin. 2 . . +». + — 6.32 
— 102 fin. (2% 20) — o. 2, 
+ 4164 fin. (2 — 24) * 1.259 
+ s n. (2% ) « + 0. 0,2 
+ 3625 fin. (23 —=$) ) — 1.148 
+ 9 fin. (24 ) ＋ ©. 0,2 
— 30 fin. (20 - )) — 0. 0,6 
+ 124 fin. (2% —24+Þ) . 25 
— 76 fin. (2w—24—þp) - -, — o. 1,5 
+ 3 fin. (2% 20 —-2f ) + 0. 01 
— 323 fin. (2% — 20 — 25) — ©. 1,5 
+ 619 fin. (2% — 20 +5) - . + 0.12,8 
— . 463 fin. Bart 22579), „ 0.0 
+ 1795 fin. (25 — 29) - > - + 0.37,0 


2 hujus TESTS per « oblerations 


8 50. Poſtquam hane e eum obſervationibus pluribus 
contuliſſem, facile adparuit, eccentricitatem orbitæ lunaris, quam 
= 0,05454 in hoc calculo ſuppoſueram (5 40.) augendam eſſe 
parte ſua , atque adeo loco termini hajus formulæ primi 
69. 16. 56 fan. 5 hunc eſſe ſubſtituendum — 69. 18“. 11“ fin. B. 
Deinde etiam terminus — 2“. 38 ',6 fin. d, qui maximus eſt eorum 
qui à parallaxi Solis pendent, nimis magnus eſt deprehenſus, quippe 
quem obſervationes majorem non admittunt, quam — 1. 55 fin. . 
Præterea in eadem hac formula plures termini occurrunt, quos 
theoria, licet ſummo ſtudio tractata, accurate præbere non poteſt, 
ob rationes nulli non cognitas, qui in hae re vizes ſuas ac patientiam 
exercuit. Hos igitur terminos dubios malui ex obſervationibus de- 
finice, 
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5 finice, quam m dioſiſſimum, à me jamdudum 
loonge accuratius inſtitutum, quam a ae, en factum, ul- 
terius adhuc perſequi, noviſque ac forte inſuperabilibus augere diffi- 
cultatibus. Denique etiam eos terminos, quos theoria ſatis mani- 
feſte oſtendit, per obſervationes ita correxi, ut paucis ſecundis ad- 


jectis vel demtis cum cœlo magis conſentirent. Hæc ideo præcipue 


moneo, ne quis putet, calculum hactenus expoſitum ſeu formulam 


8 præced. inde derivatam aecuratiorem eſſe magiſve conformem ob- 
ſervationibus, quam tabulas meas Junares correctas. Ut enim iſte 
calculus Soli theoriæ innititur, plurimiſque undique premitur diffi- 
cultatibus; ita tabulæ utrique tam theoriæ quam obſervationibus in- 
ædificatæ ſunt, atque adeo non poſſunt non eſſe præferendæ. In- 
terim tamen ut pateat, quam parum tabulz \ a calculo hoc in pleriſ- 
que inzqualitatibus differant, ſubjungam hanc earum | Compara- 
Uonem, e 4 


* 4 
j | y ae 
. * LE 2 
15 r 17 1 
2 
— 5 
1 
* x 
W 
N | 
| Inzqualitates 
næqualitates 
2 1 3 i 4 


— — 
——— —  —_ — _— - A s 
1 — —— - * + 


—̃ H— — . A TEE BLISS —˖—˖—ðX˖ð1—ktʃ! Fr — 
— ” 
— — —— — 9 


4 ö g 
bl 

% 

* 

2 

+1 
+1 

5 

= -. 
q 

' 


Il. 1 {200 


| Tate, VE, 14 

"xvi — 
| tabularum nag 
e , 
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7 * 11 
ad — L 1 


Ex Sas "RI, if, 
| tico; ſecundum cor- 
rectiones initio hu- 
N indicatas. 


o 

& * a — 
— e OTE * 
8 T0 


+: 29; 


0 8 


3 


. 


XV. 


e 


1 


N Heh 
9 


LEE 


1 


„ IH IBID 


2 ＋ 0. 11. 39 


0. 10 


o. 58 


1.13 


o. 38 


2119 
0. 44 


o. 40 


1. 26 


. $ 
1 1 


1 1 71 1 11 
9 


ee e ED 291 60 


i Fy,ny + 7 
3% 1 Bu & * * £ *. # — * N 


Secundum tabulas meas a! exrarn- 
"I ms dorrectionem. 5 | 


er: 0. 1 "Th 14 "ry g b . 


— oO. O. 4 ſin. 2 7 eb! 
— ©. ©. 56 fin. 68 + s) 
. CY 1. 6 fin. (2% —5) 


o. 55 
. 5 8 


+ 0. 0. 49 fin. E 

— 1. 20. 36 fin. (29 —P). 

* 5. 0.26 ſin.” (49 — 25) 
o. 2. 0 fin. (2w — 5 * ) 
O. O. 47 ſin. (2 & — 5 — 99 
o. 0.28 ſin. (5 — 5) 
o. 51 fin. (2% — 29) 

O. o. 16 fin. ( — 5) 
O. 1. o fin. (2 — 25 

O. o. 4 fin. Iongit. 88 

6. 18. 11 fin. 5 

o. 12. 52 ſin. 25 

o. o. 37 ſin. 35 

0. I; 55 fin. 6 
o. 35-47 fin. 26 
o. o. 2 ſin. 30 
o. 14 ſin. 460 
o. 1. 26 fin. (25 5 
o. 6. 51 ſin. 23 


Termini, 
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Termini, quos præter hos formula F 49. exhibita complectitur, 
partim in ſe minimi ſunt, partim vero a theoria dubii relinquuntur. 

Obſervationum autem diligentiſſimo examine inſtituto ſatis evidenter 
patuit, eoſdem ex tabulis prorſus eſſe rejiciendos. 


Parallaxis Ae accuratius definita. 
3 5 1. Prater veriorem motuum lunarium cognitionem, quam 

mihi præbuit comparatio hujus calculi cum obſervationibus præ- 
cCijpue ſtellarum a Luna occultatarum, accuratiorem quoque in- 
diem obtinui Solis parallaxin ; ; 4 id quidem ex termino 
— 2“. 38“, 6 fin. 6, cujus coëfficiens 2. 38“. 6 per theoriam definitus 
ſupponit parallaxin Solis 10,8, (vide F 37.) huicque conſtanter eſt 
proportionalis. Quodſi enim obſervationes eundem valorem hujus 
_ cotfficientis præbuiſſent, id fimul indicio fuiſſet, parallaxin Solis eſſe 
10",8. At vero, quoniam iſtæ inzqualitatem hoc termino compre- 
henſam ad 1'. 55” depreſſerunt, quemadmodum ſuperius (8 50. * 
dictum, propterea parallaxis Solis major eſſe nequit, quam = X- x, 55 
ſive 7",8, hancque quantitatem A veritate ultra partem ſuam vigeſi- 
mam quartam differre non poſſe inde colligo, quod de inxzqualitate 
motus Lunz, unde hæc n deducta eſt, intra 5 certus ſim, 


que ſunt Tu, ſc. 1. 5 I pars circiter vigeſima quarta. 


Determinatio inzqualitatum in latitudine Lune. 


5 52. Ex a e 9 1 18. exhibitis reafolvenda 
adhuc eſt tertia, complectens latitudinem Lunæ ejuſque inæqualitates. 


Multo autem facilius hac res fuccedet, ac reſolutio duarum priorum, 
idque ideo, quod termini in hac æquatione contenti minimi ſint, ac 
præterea jam cogniti habeantur numeriſque expreffi valores literarum 

*, J, w, P, u, e, 1. Modus reſolvendi, quoad fumma ejus capita, 
| O nam 
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nam fingula minutatim exponere non vacat, neque ad meum inſti- 
tutum neceſſarium videtur, hic eſt: | 


F 53. Ponatur pro tang. # hæc ſeries indeterminata 
tang. / = I fin. ip K ſin. xp + Lin. _ . 15 
eritque poſito d Fa conſtanti 


d d tang. 


le ſin. K fin. PREY WR fin, 1 erat 
et ſubſtitutis his valoribus in æquatione III. $18. 
—(£—1)1 fin. 721 I fin. ip} | | 
—(&—1)Kfin.xp)þ +5 Klin. xp 5; i Ear eee e ar, 
L[=(@=1)Liin.ap)} | LEilin.ap) Fore” 
Ae. .. We, ire. 


8 54. Hine facile, ſubſtitutis literarum 1, e, x, y, w, 7, P, va- 
loribus numericis, et poſito I = tangenti inclinationis mediæ o, og, 
ita ut fit = motui medio Lunz a nodo aſcendente, determina- 
buntur valores quantitatum 6 ly wy L, &c. —_ calculo 
abſoluto erit 

12 V(1,0080587) = = 1,0040212, =” 
hincque motus nodorum retrogradus = 0,0040188 poſito motu 
medio longitudinis = 1; diurnus igitur nodorum motus medius 
juxta theorum foret = 3“. 100. 45, qui ſecundum obſervationes. 
eſt = 3. 100. 460 N conſentiente theoria cum experientia ad amuſſim. 


8 55. Porro eodem calculo invenietur 
tang. / = —+ 0,9000000 fin. ip 
+ 27284 fin. (27 — i) 
+ _ 1090 fin. (2r +27) p 
— _ 1103 fin. (2 +2) p 
1174 fin. (a — 1) p 
348 ſin. (a+27)p 
1023 ſin. (a — 7 


1711 


Wa. 


6 
* 


++ 47 ſin. (ar +@a+3)p 
— 256 fin. (2r ＋ 4 - 1) 
+ 653 ſin. (27 - 4 ＋ i) 9 
+ 1606 fin. (27 — a — i) p 
+ 9 fin (zr L ＋π i 
** 553 fin. (2r E — 1) p. 
— 7; ſin. (zr —n +7)p 
— 1249 fin. (2r —n - % 
+ 2014 fin. (27 — 24 +7) # 
+ 1739 fin. (2r — WAL A 
9 fin. ( ＋ 1) 
26 fin. ( — i) p 
20 fin. (2 2 ＋ 1) % 
23 fin. (an — 1) 5 
PR. 4 fin. (2a +1)p 
1415 fin. (2a — 1) p 
99 fin. (4-24 —1) %. 
8 fin. (a - 1 +7) p 
21 fin. (a ＋ 1 — 1) p 
15 fin. ( — +) p 
53 fn, (4r —i)p 
68 fin. (4r - 4 —7) p 
466 fin. (27 — 31) þ 
50 fin. (2r - 22 — 1) p 
163 fin. (f —@ +2) p 
153 fin. G4 — P. 


T4 11 4 | + 4d»: ++ +++ # 


Etſi in hac quoque ſerie complures termini comprehendantur, qui: 
ob parvitatem penitus obmitti potuiſſent, tamen eos adpoſui ad de- 
monſtrandum, quanta cura in hoc negotio ſim verſatus.. 
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5 56. 


3 THEORIA, LUN. 


F $ 56. Ut hzc formula ad calculum 2 aptior TR po- 
natur ut ſupra 9 49]. 


Diſtantia loci Lunæ wet? in orbita : nodo aſvendente correcto = 
Anomalia media Lunæ % ĩ⅛˙ A © . =p 
Diſtantia loci Lunæ veri in orbita a loco Solis vero 6” © 3 


3 ö 


Anomalia media Solis VV = ; 


eritque adplicata loco medio nodi 8 hac zquatione, 
+9.13" fin. s — 5",5 fin. 2 6, 

ut locus ejus correctus habeatur, et reſolutis coëfficientibus inzquali- 
tatum ſingularum ad partes graduum circuli, ; 


L fave latitudo vera Lens | 


3 74 26,1 fin, } 
8 +666 a, 31 
1 47.6 fin. (23 — 3) 
729 fin. (25 - 1 ＋ 9) 
4,7 fin. (23 —$ — 5) 
2,9 fin. (23 — 3 +þp) 
16, 5 fin. (23 — 5 — 5) 
16,2 ſin. 6 —55 | 
A961 fin. (J — 25) 
3-2 fin. (J — 35 
2,1 fin. (2 3 — 33) 
1,1 fin. (Þ + 5) 
2,0 fin. (23 —— 2þ) 
1,1 fin. (43 — 4 — 25) 
6,5 fin. (286 +$ — 2þ) 
1,3 fin. (2 5 — 35 +p). 
1, 3 fin. (2 3 — 35 — 8). 


* 


+14+1+1+L[1+111 ; | 


Correctio 


* 


Ow * , | 5 " 2 N 9 | 
0 *. F . 0: _— 1A N LF 4 | | ba 1 a | 4 | 
7 1 Sq þ 


| Carre Cale „de formule per oblervations 


2 


f 111 FD. LH 18 th 4.444 3% 
15 * e n Pp 4: Fans mera l ee ene in 
5 clingtionid mediæ orbitæ Lunæ ad eclipticam == 0,09 (vide 54.) at- 
que inde præcipue ortus eſt coëfficiens termini primi . 8“. 26,1; 
quem poſtquam cum obſervationibus comparaviſſem, adeo veritati 
eſſe conſentaneum deprehendi, ut nihil fere in eo mutandum vide- 
batur. Addidi tamen ipſi 4", que omnem correctionem conſtituunt, 
quam obſervationes ſuadebant; atque ita tabulas pro invenienda lati- 
tudine Lunz vera a ad normam ** formulæ conſtruxi: 


Latitudo Vera Lunz == 


4 fin. 3 

„ D o 43. 33 
II. ＋ 8.47 fin. (28 — 35) 
III. — 0. 8 fan. 3 — * + 5) 5 
IV. — 0. 5 fin, (26 3 —F—) 
V. — o. 3 fn. (25 — 5 ＋ 5) 
VI — 0. 16 fin. (23 — „ — 56) 

VII. — 0. 16 fin. (J — 5) 

VIII. — o. 29 ſm. (4 — 25) 
IX. + . 3 fin. ( — 35) 
X. —+ ©. 6 ſia. (23 — 25 


reliquas inæqualitates, quas continet formula 8 56. penitus neglexi, 
quandoquidem maxima earum ſecunda duo vix excedit. 


i 


Cad fl by 
& * * 8 8 : ' K b 
* WW 7 * 4 ; 8 F: 0 L 
* 
1 
Hf 
* - 
c 
- oy 
* 3 # * 
* 
4 * wet 
i 
pl * 
k ' 0 
* * 
I 
i 
F » : K 
—_ 
* 


ANG io PR nd er tranros ooo as + 
: 
= 
© 
- 
- 


EORI 
F * 2 & 


HE 


n_— Ry yi 


feriei ROD (F 4 5 pro valore jos e abit, voll 
| _ Y- | — Ly N., ny 4. 
| tien Hee" comin anuj 
- 1 \ N T KEE x0 . 
, 7 | , * o > 
J 42 F way N „ 28 X WY 2 » +4 : b «7 e A 
"3 4 | * * 1 F ; \. 8 3 N 5 r 1 a. y n 8 l bg 5 * * ** 4 y 1 * 3 . 
; UA 1407 I” S007 SMALUDT- @ ws 44 34.42 3 a 
ä RN 1 3A Iz I, awe "Ie gu oy 1 4175 n ; * 71 
| | F 434 eee n i; I 3 AA AHA SAHL and; r 
52% Ai ie ee neee e e hg) hk 0 
þ - ? "5 . * '* 5 4 : 
* ” +. 4 5 111 : : 4 ; : : 0 F * v y +4 
* & 4 e 1 : f 3 REP * * a 3 * | ; : i 2 5 : f 2 - a _ #* 4 5 : BH _ 7 4 1 as 
%%S0%0%S%S%%S0S00%%S0%%0%%%V%à%VãC TT oe SIO IIAES + Bo fT en Ane 
CO k 9 — * %y 4 N x 4 f \ 4 2 * = x % 4 1 N Ws. $4 + 4A 4 3 5 . . 
D A & 


| BO "+ 


f YE OUNV EEC 140 4 & A $44) {FEY 


K * 1 q 
dA > & $ n 8 N 
3 3 * 14 * ® f * 7 4 3 
4 $ Ly z A 2 1 
x * * * 
5 l 1 7 148 " a 
* 5 4s X | f 
Fn * : * * * it Fl * * 7 , K 
— " "> . .Y . * E 4 Fn 7 i 
F þ Me 2 5 3 % a 2 3 
4 "a. 1 
— 4 N 1 
w 5 ; 4 
: . 
1 La, r 2 * 
0 % 
* ; 
* S * : 
7 


- | 
#7 
x j 
— - SE * 2 4 3 ; 
* 3 a x 4 b 
i 5 » 65 
8 la * * ER, et ; \ 
| 9 SG 19 
3 f ; * 
F : * 4 ». 1 f py 4 
4 1 
© 8 z « K * 4 1 4 . '$: . \ 
% . 5 x 
. 4 : — « 4 # 2 F 
% 4 * oy * £ 4 F 
; 5 * * ” 4 -4 [4 þ 1 | | 
. * — Y IM 4 — : 
. 1 3 b ; ; | 
1 * # - # 1 4 
5 p 1 : 
: * * 1 *% ; 
* 1 . [ 
7 + 
EY F 
* 
2 
* 
— * ; J | | 
* 2 1 
4. 
F — * 4 5 4 + 4 > 4 9 4 F ; 
4 * * * 1 4 2 5 8 _— o * 
A : — 
” N : 
o 58 n ö * 
5 * 4 . OY I " 
o : 
- | 
1 | 
- 8 "A 1 Y - 
Z s 
4 . f a 
| : 
8 
: » 
| . * * Y ” . 4 1 
. | 4 4 : 
A * 
7 & 9 
. 
* 
* | 
: 
5 5 £3 
* 2 * | 
” 
1 ff ta N : 
7 1 * 1 ; FT wa 4 s . 
s & * 
«4 
* 
* 4 - 
. * 3 1 
; L 1 ; . V 
14 — Py wy 110 . _ LI S & % — 
5 * 0 
22 2 © ; \ * 
" * * e 4 a | 
n ©} 1 1 © 7 j : — * , 3 144 þ & 
5 * 1 Lal * 8 8 4 
1 J 4 4 \ 4 ; ; 
®, 
6 * 4 
* ö OO ATKHT "{[} {23} px: 24 . . k 
+44 He 7 This = * 1818 #2 2 ; F a : 
c 
f | 
1 
- 
* * 
4 * 
. 
| > 
' * 
EE! 5 
} : 3 
5 
T1 
4 
. * 
2 Py 
F 
| * 
1 5 ; 
* 


| 
N 
t 
| 


WORKS publiſhed by the Commsrontrs or LongG1TUDE, and 
ſold by John Nourſe in the Strand, and Meſſieurs An and Page 
on Tower-hill. 


I. HE NAUTICAL ALMANACS of 767. 1768, 1769, 
| 1770, and 1771, | 
II. TABLES * to be uſed with the NAUTICAL ALMANAC. : 


III. PRINCIPLES of Me. Joun Haxaroon's Warcn, with PLATES 
of the ſame, 


IV. An ACCOUNT of the: Going of Mr. Joun HARRISON'S Watch 
at the RoyAL OBSERVATORY. - 


v. The MET HO D of Conſtructing Maas Quanrants,. exem- 1 1 
plified by a Deſcription of the BRASS MuRaL QUADRANT in the - 1 — _/ 
ROYAL OBSERVATORY at Greenwich: To which is added, The BE 4 
METHOD of dividing Aſtronomical Inſtruments ; Y 7 Mr. * LS 8 . — 
BI R D, Mathematical- Iaſtrument-Maker. 5 : 


VI TABULE MOTUUM $OLIS ET LUNE NOVA 1 1 
ET CORRECT AMA, Avcrort TOBIA MAYER: Or, 
NEW AND CORRECST TABLES OF THE 


MOTIONS OF THE SUN AND MOON, 
TOBIAS e 


* 


VII. THEORIA LUNA JUXTA SYSTEMA NEW. 
TONIANUM, Avcrozs TOBIA MAYER 


N. B. To the NAu Tic AL ALMANAC of 1769 are annexed Inſtructions 
relative to the Obſervation of the Tranſit of Venus over the Sun's Diſk 
on JUNE 3d, 1769: And to the NauTICAL ALMANAC of 1771 
are added "Tables for finding the Latitude from Two obſerved Altitudes 
of the Sun, with the Interval of Time, meaſured by a Watch ; and new 5 
Tables for computing the Eclipſes of Jupiter's Third Satellite. 50 £ 


* 


. 
= * 
* 2 
RN . 
"Ss 9 
po Ip 
= 
” 
a". 
P 
* 
p 
« 
9 


o 
4 
* 
- 
. 
Y 
+ 
6% — 
E 
Ke 
4 ds 


; as 
1 — * 5 


5 


* 


S 


5 
. 
* 
— 
wo 
+ 
'P 
ane 


8 
0 
+». 
* 
. 


1 xs 


. . 
n 


